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A. Personal Statement

Since 1982, my work has focused on determination of the biological nature of osteogenic cells and their
precursors (skeletal stem cells, also known as bone marrow-derived “mesenchymal stem cells”), with a
particular emphasis on the role that they play in disease, and how they can be used in tissue engineering and
regenerative medicine. | have extensive expertise in chondrogenic, osteogenic and adipogenic differentiation
assays, and in animal models of bone formation, such as the generation of subcutaneous ectopic ossicles.
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Biologist, Connective Tissue Section, Laboratory of Developmental Biology and Anomalies,
National Institute of Dental Research, National Institutes of Health

Sigma Xi Research Award

Individual National Research Service Awardee, Genetics and Biochemistry Branch, National
Institute of Arthritis, Metabolism and Digestive Diseases, National Institutes of Health
Staff Fellow, Retinal and Ocular Connective Tissue Diseases Section, Clinical Branch,
National Eye Institute, National Institutes of Health

Senior Staff Fellow, Bone Research Branch, NIDR, NIH

Norwich-Eaton Young Investigator, American Society for Bone & Mineral Research Award
Research Biologist, Bone Research Branch, NIDR, NIH

Chief, Skeletal Biology Section, Bone Research Branch, NIDR, NIH

Fuller Albright Award, American Society for Bone and Mineral Research

Chief, Bone Research Branch, NIDR, NIH
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Acting Scientific Director, NIDCR, NIH
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2010-Present  Acting Director, NIH Stem Cell Unit

2010 NIH Director’'s Award

2012 NIH Clinical Director's Award

2014 NHLBI Director’s Translational Research Award

2015 FNIDCR Outstanding NIDCR Career Research Award

C. Contribution to Science

1. Characterization of skeletal stem cells/bone marrow stromal cells (also known as “mesenchymal stem

cells”)

It has been long known from the pioneering work of Friedenstein and Owen that bone marrow contains a non-
hematopoietic, fibroblastic bone marrow stromal cells (BMSCs) that are able to recreate cartilage, bone,
hematopoiesis-supportive stroma and marrow adipocytes. These skeletal stem cells (SSCs) reside on the
abluminal surfaces of bone marrow sinusoids and are pericytes. However, by clonal analysis and in vivo
transplantation assay, the gold stand by which to assess differentiation, that not all pericytes are multipotent.
We continue to work on ways to distinguish multipotent SSCs from more committed BMSCs.
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2. Determination of the role of skeletal stem cells/bone marrow stromal cells in disease

Based on the fact that SSCs/BMSCs are critical not only for new bone formation, but also for the formation and
control of osteoclasts, SSCs/BMSCs are central mediators of skeletal homeostasis. We hypothesized that any
mutation (intrinsic change) or change in their microenvironment (extrinsic change) would lead to a skeletal
disorder. Proof of principle came from studies of fibrous dysplasia of bone, in which we demonstrated that
mutated SSCs/BMSCs recreated a fibrous dysplastic lesion upon in vivo transplantation into
immunocompromised mice. Due to the fact that SSCs/BMSCs are the only cell type found to support normal
post-natal hematopoiesis, we also hypothesized that mutations in SSCs/BMSCs may also impact on
hematopoiesis, such as in telomere biology diseases such as dyskeratosis congenita. SSCs/BMSCs along
with in vivo transplantation assays represent a useful model in study the pathogenetic mechanisms in skeletal
and perhaps in some hematopoietic diseases.
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marrow skeletal progenitor cell defects in dyskeratosis congenital and telomere biology disorders. Blood
125:793-802.

3. The use of stem cells in tissue engineering and regenerative medicine

Our in vivo transplantation studies have demonstrated that SSCs/BMSCs, when combined with an appropriate
scaffold, have the ability to regenerate large segments of bone. We have been progressing towards translating
this laboratory findings to clinical applications by refining the methods of ex vivo expansion, identifying osteo-
conductive scaffolds, and preparation of GMP grade SSCs/BMSCs. In addition, we have been working on
differentiating pluripotent stem cells into bona fide osteogenic cells, based on rigorous in vivo transplantation
assays.
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